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METHOD OF PRODUCING A LORDOSIS SUPPORT 



The invention relates to a method of producing a lordosis support with 
a supporting element of plastic of adjustable curvature at rods of a lattice mat, formed 
by longitudinal and transverse rods. 



A lordosis support is frequently incorporated in the backrest of seats, 
especially of motor vehicle seats. By adjusting the curvature, the lordosis support 
, enables the contour of the backrest to be adapted to the anatomy of the user and to 

m give a better support to the spine of the user. The supporting element of such a 

i;0 lordosis support is formed by a plastic plate, which is perforated variously and the 

' . 5 

p upper and lower edges of which can be pulled together with the help of a Bowden 

; »s 

;!?J cable, so that the plate is deflected and, by these means, its curvature is changed. The 

supporting element is fastened in the region of its upper and lower edges at transverse 
III rods of a lattice mat, the function of which is to reinforce the backrest in the area. 

!j{ This lattice mat usually is formed by a wire lattice, which is suspended with 

Q compression or tension springs in the frame of the backrest, so that the longitudinal 

III 

rods extend essentially vertically in the plane of the backrest. The transverse rods, 
consisting of thinner wires, are bent at the ends into eyelets, which embrace the 
longitudinal rods tightly and thus fasten the transverse rods to the longitudinal rods. 



An example of a unit consisting of a lattice mat and a lordosis support 
of this type is described in the EP-A-0 780 262. For the production, the lattice mat 
and the supporting element initially are produced as separate components. The 
supporting element, formed by a plastic injection-molded part, is then fastened in a 
special step by locking it to the transverse rods of the lattice mat. For this purpose, 
the locking organs at the supporting element must be constructed so that, on the one 
hand, sufficiently stable fastening is assured and, on the other, the transverse rods can 
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be locked in so that they can move easily so that, when produced on an industrial 
scale, the locking can be brought about in a short time and with a high degree of 
functional reliability. 

It is an object of the invention to simplify the manufacture and 
fastening of the lordosis support to the lattice mat. 

Pursuant to the invention, this object is accomplished owing to the fact 
that the rods are introduced in an injection mold for the supporting element and are 
embedded in the supporting element during the injection molding of the latter. 

Pursuant to the invention, the production of the supporting element and 
its fastening to the lattice mat are integrated into a single step, so that the number of 
working and handling processes is reduced. Moreover, by embedding the rods of the 
lattice mat in the plastic of the supporting element, an extremely stable fastening is 
achieved. 

Advantageous developments of the invention arise out of the dependent 

claims. 

Preferably, the transverse rods and/or the longitudinal rods of the lattice 
mat are encapsulated by molding with the plastic, so that a rigid connection results. 
Alternatively, eyelets can also be integrally molded while injection molding the 
supporting element or metal sliding bushes can be injected, into which the 
longitudinal rods of the lattice mat are then inserted. In this way, it is also possible to 
produce so-called four-way lordosis supports, for which not only the curvature but 
also the height of the supporting element relative to the lattice mat can be adjusted. 
Moreover, components of the adjusting mechanism can also be inserted into the 
injection mold and encapsulated by molding. 



In a particularly preferred embodiment, the transverse rods of the lattice 
mat, before they are connected with the longitudinal rods, are supplied as endless 
material to the injection mold. For this purpose, the transverse rods can be advanced 
with one end against a stop, formed in the mold, and then cut off at the other end. 
Moreover, the cutting tool can be combined with the injection mold in such a manner, 
that the devices for producing the closing forces, required for keeping the injection 
mold closed, can also be used to actuate the cutting tool. 

Since the transverse rods of the lattice mat are held in position in the 
inventive method by the injection mold or by the finished plastic part, the production 
of the lattice mat can also be simplified owing to the fact that the transverse rods are 
connected with the longitudinal rods only during or after the injection molding. The 
injection mold can also be used to hold those transverse rods in position, which are 
not embedded in the supporting element. 

The longitudinal rods of the lattice mat can be fixed temporarily in their 
position owing to the fact that they are introduced into appropriate grooves in one half 
of the injection mold. The fastening of the transverse rods to the longitudinal rods 
can then be accomplished, as before, by forming eyelets, the bending tools, for 
producing the wire eyelets, being integrated in the injection mold. Alternatively, it is 
also possible to weld the transverse rods to the longitudinal rods. In this case, 
welding electrodes can also be integrated in the injection mold. Both variations of the 
method have the advantage that the cooling time between the injection of the plastic 
and the removal of the supporting element can be used for other steps, especially for 
fastening the transverse rods to the longitudinal rods. 

Since the sharp edges of the ends of the wire at the fastening points of 
the transverse rods can easily lead to injuries or to scratches to other components 
during the later handling of the lattice mat, it is also advisable to encapsulate these 
fastening points by molding them with plastic. This encapsulation by molding can be 



accomplished with the same mold with which also the supporting element is produced 
and offers the additional advantage that the fastening of the transverse rods to the 
longitudinal rods is stabilized additionally. Alternatively, the connection between the 
longitudinal and the transverse rods can also be brought about solely by the 
encapsulation by molding. 

Since the lattice mat is suspended with compression or tension springs 
in the backrest, suitable anchoring sites for the springs should be formed especially at 
the longitudinal rods. Previously, this was done by bending the longitudinal rods in 
the region of the anchoring sites. In the case of the inventive method, the bends in the 
longitudinal rods can also be produced with suitable bending devices in the injection 
mold. On the other hand, the inventive method also offers the possibility of forming 
these anchoring sites by plastic parts, which are molded to the longitudinal rods and 
into which the springs may be clipped, so that they cannot be lost. 

For motor vehicles, active head rests have been developed which, in the 
event of a collision of the vehicle, automatically swivel forward in order to catch the 
head of the user, which is flung to the rear, as a result of the collision earlier and thus 
prevent a whiplash injury. The swiveling motion of the active headrests is initiated 
by an initiating element, which is incorporated in the backrest of the seat and 
responds to the pressure exerted on the upper part of the body of the user, when the 
latter is pressed against the backrest by the impact. The initiating element has a 
housing or other functional parts of plastic, which accommodate appropriate sensors 
and, like the supporting element of the lordosis support, are fastened to the lattice 
mat. The inventive method can therefore also be used analogously for fastening such 
functional parts of the initiating element to the lattice mat. 

In the following, examples of the invention are explained in greater 
detail by means of the drawing, in which 



Figure 1 



shows a rear view of a lattice mat with a lordosis support of the 
invention, 



Figure 2 shows a lower part of a mold of a device for injection molding 

of the lordosis support and, at the same time, for producing the 
lattice mat, in plan view, 

Figure 3 a section through the lower part of a mold and an associated 

upper part of the mold along the line III - III in Figure 2, 

Figure 4 shows a section through the lower part and the upper part of the 

mold along the line IV - IV in Figure 2, 

Figures 5 to 8 show sections corresponding to Figure 4 to illustrate the 

production process, 

Figures 9 and 10 show partial sections through a device for producing the lordosis 
support and the lattice mat of a different embodiment of the 
inventive method, 

shows a part of the lower part of the mold of the device of 
Figures 9 and 10 in plan view, 

shows a section through a region, in which a longitudinal rod 
and a transverse rod of the lattice mat are connected, 

shows parts of the longitudinal rod and of the transverse rod in 
plan view and 
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Figure 12 



Figure 13 



Figures 14 to 16 show partial sections through a device for producing the lordosis 
support and the lattice mat of a further embodiment of the 
method. 

Figure 1 shows a lattice mat 10, to which a lordosis support 12 is 
attached. The lattice mat 10 is formed by two longitudinal rods 14, the ends of which 
are bent and which are connected to one another by rung-like transverse rods 16, 18. 
In the example shown, the longitudinal rods 14 are metal wires with a relatively large 
cross-section and a correspondingly high bending stiffness, whereas the transverse 
rods 16, 18 are formed by thinner metal wires or rods of flat steel. Each longitudinal 
rod 14 has two ends 20, which are anchoring sites for tension springs, which are not 
shown and with which the lattice mat 10 is suspended in the frame of a backrest of a 
seat, so that it lies essentially in the plane of the backrest in the upholstery and 
provides the required degree of stiffness and resiliency to the backrest. Alternatively, 
the longitudinal rods can also be formed as perforated flat strips, in the holes of which 
suspension springs are suspended. 

The lordosis support 12 has an essentially plate-shaped supporting 
element 22 of plastic, which on both sides forms several, laterally protruding fingers 
24 and is provided in the center with openings 26. The fingers 24 are reinforced at 
the rear by integrally molded ribs 28. The stiffness of the supporting element 22 is 
adjusted by ribs 30, which extend at right angles to the ribs 28 but are interrupted, so 
that the supporting element can be bent elastically about a transverse axis and, at the 
same time, arches more or less in the direction perpendicular to the plane of the 
drawing in Figure 1 . An essentially vertical lever 32 is disposed centrally on the rear 
of the supporting element 22 and mounted pivotably at its lower end in a bearing 34 at 
the supporting element. The upper end of the lever 32 forms an anchoring site 36 for 
the outer cable of a Bowden wire, which is not shown. An anchoring site 38 for the 
associated inner cable is disposed in the center of the upper edge of the supporting 
element 22. Consequently, the supporting element 22 can be compressed in the 



vertical direction with the help of the Bowden wire, so that it arches in the direction 
of the back of the user. 

To fasten wire lattice 10, the supporting element has, at its upper and 
lower edges, thickenings 40, in which one of the transverse rods 18 is embedded. In 
this way, the supporting element 22 is held stably in the lattice mat 10 and cannot be 
pulled out. When the supporting element 22 is arched and, at the same time, 
shortened in the vertical direction, the transverse rods 18 are bent elastically. Since 
the transverse rods are embedded in the thickenings 40, they can also not be torn out 
of the supporting element under this stress. 

An injection mold, the lower part 42 of which is shown in Figure 2, is 
used to produce the supporting element 22. Figure 3 shows a section through the 
lower part 42 and of the associated upper part 44 of the mold. 

The lower part 42 of the mold forms a molding cavity 22\ with which 
the rear of the supporting element 22, which can be seen in Figure 1, is formed. As 
can be seen in Figure 3, the regions of the molding cavity 22', which form the fingers 
24, are angled slightly in the upward direction. For this purpose, the lower part 42 of 
the mold forms plateaus 46, which rise slightly to the outside. Outside of the molding 
cavity 22' and the plateaus 46, the lower part 42 of the mold has a flat surface, 
through which longitudinal grooves 14' and transverse grooves 16', 18' pass. The 
longitudinal grooves 14' are deep enough to accommodate the whole of the cross 
section of the longitudinal rods 14. On the other hand, the transverse grooves 16', 18' 
are kept shallower so that they accommodate in each case only the lower half of the 
cross section of the transverse rode 16, 18, while the upper half of the cross section is 
taken up by corresponding grooves in the upper part 44 of the mold. The transverse 
grooves 16', 18', are limited on the left side in Figures 2 and 3 by a stop 48, and, on 
the other hand, are open on the right side to the edge of the lower part of the mold. 
The edge of the lower part of the mold forms a shearing edge here, at which the 



transverse rods 16, 18, can be sheared off. The transverse grooves 18' terminate in 
depressions 40' of the molding cavity 22', which correspond to the thickenings 40 of 
the supporting element 22. 

The longitudinal grooves 14' are expanded at places into templates 50, 
to which in each case one bending tool 52 is assigned. Initially, the longitudinal rods 
14 are introduced axially in a state, in which they are not bent, into the longitudinal 
grooves 14'. Alternatively, the longitudinal rods, like the transverse rods 16, 18, can 
be supplied as endless material against a stop and then cut to length in the mold. 
Subsequently, the bending tools 52 are pulled to the outside so that the bends 20 are 
formed in the longitudinal rods 14. The bending tools 52, which are assigned to the 
same longitudinal groove 14*, are preferably actuated consecutively, so that the 
longitudinal rods 14 can be shifted axially in the longitudinal grooves 14 during the 
bending process, in order to compensate for the additional material required due to the 
bending processes 20. Subsequently the ends of the longitudinal rods 14 are bent in 
the manner shown in Figure 1. Alternatively, this can also be accomplished with the 
help of bending tools, which are integrated in the lower part 42 of the mold. 

Figure 4 shows a section through the opened injection mold at the 
height of the transverse grooves 18'. The longitudinal rods 14 have already been 
introduced here in the longitudinal grooves and are bent in the manner described 
above. At the left edge of the injection mold, a welding electrode 54 is shown, which 
can be moved vertically, is held at the upper part 44 of the mold and is used for 
welding a transverse rod 18 to the longitudinal rod 14. Corresponding welding tools 
are also provided for the remaining transverse rods 16, 18. 

At the right edge of the injection mold in Figure 4, a cutting knife 56 is 
shown, which is also held vertically movably at the upper part 44 of the mold and, 
together with the cutting edge of the lower part 42 of the mold, is used to cut the 
transverse rods 16, 18 to length. 
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The transverse rods 16, 18 are supplied as endless wires from the right 
side of the injection mold and pushed into the transverse groove 16', 18* of the lower 
part of the mold up to the stop 48. 

As shown in Figure 5, the injection mold subsequently is closed so that 
the transverse rod 18 is held in position between the lower part 42 and the upper part 
44 of the mold. The corresponding also applies for the transverse rods 16, which 
cannot be seen in Figure 5. For the transverse rods 18, however, the condition applies 
that they can extend freely through the interior of the impressions 40' of the molding 
cavity. 

Subsequently, the cutting knife 56 is lowered in order to cut off the 
transverse rod 18 at the cutting edge of the lower part 42 of the mold, as shown in 
Figure 6. The remaining transverse rods 16, 18, are cut to length in the same manner. 
A further welding electrode 54 is then brought into position above the cutting knife 
56. As shown in Figure 7, the welding electrodes 54 are then lowered in order to 
weld the transverse rod 18 and, correspondingly, also, the transverse rods 16 at both 
ends to the longitudinal rods 14. At approximately the same time, plastic melt is 
sprayed into the molding cavity 22', in order to form the supporting element 22. By 
so doing, the transverse rods 18 are encapsulated by molding with plastic melt and 
embedded in the thickenings 40 of the supporting element. After removal from the 
mold, the unit of lattice mat 10 and supporting element 22, shown in Figure 8, is 
finally obtained. 

A modified embodiment of the invention is explained by means of 
Figures 9 to 11. This embodiment differs from the methods previously described 
owing to the fact that the transverse rods 16, 18 are not welded to the longitudinal 
rods. Instead, the ends of the transverse rods are bent into eyelets, which firmly 
embrace the longitudinal rods. However, the bending of the eyelets also takes place 
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approximately simultaneously with the injection molding process. For this purpose, 
the upper part 44 and the lower part 42 of the mold, at the connection site between the 
transverse rod 18 and the longitudinal rod 14, have recesses in the shape of cylindrical 
segments, which, when the mold is closed, supplement one another to form a 
cylindrical cavity, which is centered on the longitudinal rod 14 or the associated 
longitudinal groove 14' of the lower part of the mold. A cylindrical bending disk 58 
is mounted rotatably in this cavity and, at its end surface facing the transverse rod 18, 
has a protrusion 60 in the shape of a segment of a circle. In the condition, shown in 
Figure 9, this protrusion 60 is completely within the upper part 44 of the mold. The 
transverse rod 18 is pushed into the associated transverse groove 18', until the end of 
this transverse rod comes up against the peripheral surface of the cylindrical cavity. 

The bending disk 58 can be rotated by means of a toothed rack 62, 
which dips from the side into a channel (not shown) of the lower part 42 of the mold 
and meshes with teeth 64 on the peripheral surface of the bending disk 58. These 
teeth 64 can be seen in Figure 1 1 . Furthermore, Figure 1 1 shows that the protrusion 
60 is offset with respect to the transverse rod 18, so that it can rotate past the 
transverse rod. A leaf spring 66, which is disposed at the end surface of the 
cylindrical cavity in the lower part 42 of the mold, ensures that the end of the 
transverse rod 18 is deflected approximately in the direction of the bending disk 58, 
when the transverse rod 18 is introduced in the manner shown in Figure 9. If the 
toothed rack 62 is now shifted in order to rotate the bending disk 58 in the 
counterclockwise direction, the end of the transverse rod 18 is taken hold of by the 
protrusion 60 and bent into an eyelet 68 closely embracing the longitudinal rod 14, as 
can be seen in Figure 10. In this matter, the transverse rods 18 and correspondingly 
also the transverse rods 16 can be fastened stably to the associated longitudinal rods 
14 during, immediately before or immediately after the injection molding process. 

Alternatively, the sites connecting the transverse rods 16, 18 with the 
longitudinal rods 14 can be encapsulated in injection molded casings 70, as shown in 
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Figures 12 and 13. This is correspondingly the case also for the connection sites of 
Figure 8, which are produced by welding. In the same step of the procedure, plastic 
anchoring sites 72, which enable the aforementioned tension springs to be hooked in 
and thus replace the bends 20 shown in Figure 1, can also be gated to the longitudinal 
rods 14. In Figure 13, the anchoring site 72 forms an eyelet 74 on the inside of the 
longitudinal rod 14, that is, on the side pointing to the center of the lattice mat. By 
means of this arrangement, a stable anchoring of the tension spring is made possible 
since the end of the tension spring, which is bent into the shape of a hook and engages 
the eyelet 74, also embraces the part of the anchoring site, which is reinforced by the 
longitudinal rod 14. 

In a corresponding manner, other parts of the longitudinal and 
transverse rods can also be encapsulated in plastic by molding, as required, in order to 
fasten additional functioning parts to the lattice mat. In particular, it is possible to 
influence the bending behavior of the lattice mat selectively, in that the wires are 
encapsulated by molding with plastic casings the thickness of which varies from place 
to place and/or in that the transverse rods 16, 18 are connected at suitable places by 
spacers of plastic. 

Figures 14 to 16 illustrate a possibility of combining the injection 
molding of the supporting element 22, the bending of the transverse rods 16, 18 and 
the encapsulation by molding of the sites connecting the transverse and longitudinal 
rods into a single step of the process. For this purpose, the upper part 44 and the 
lower part 42 of the mold form a molding cavity 76 for the encapsulation 70 at each 
connection site between the longitudinal rods 14 and the transverse rods 18 (or 16). 
According to Figure 14, the transverse rod 18 is pushed through up to the inner wall 
of the molding cavity 76. While the longitudinal rod 14 is held in position by the 
lower part 42 of the mold, a slide 78 is lowered in the upper part 44 of the mold, so 
that the end of the transverse rod 18 within the molding cavity 76 is bent downward 
around the longitudinal rod 14. Subsequently, as shown in Figure 15, a slide 80 of the 
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lower part of the mold is pushed inward horizontally, in order to bend once again the 
end of the transverse rod 18, so that it is bent into a hook, which tightly embraces the 
longitudinal rod 14. Subsequently, the slides 78, 80 are retracted until they are flush 
with the inner surface of the molding cavity 76, and the molding cavity is filled with 
plastic melt in order to form the casing 70. The supporting element 22, which is not 
shown in Figures 14 to 16 and in which the transverse rods 18 are embedded, can be 
injection molded at the same time. 

If the transverse rods 16, 18 are welded to the longitudinal rods 14, as 
in the example described first, the welding electrodes, as in the method shown in 
Figures 14 to 16, can be constructed so that, in the retracted state, they are flush with 
the inner surface of the molding cavity 76, so that the welded points can be 
encapsulated in this case also with a casing 70. However, for insulation purposes, the 
welding electrode must be guided in the upper part 44 of the mold in an insulating 
sleeve, the end surface of which once again forms a part of the wall of the molding 
cavity 76. 
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